Species-Specific Minimal Sequence Motif for Oligodeoxyribonucleotides Activating Mouse TLR9.
Synthetic oligodeoxyribonucleotides (ODNs) containing unmethylated CpG recapitulate the activation of TLR9 by microbial DNA. ODNs are potent stimulators of the immune response in cells expressing TLR9. Despite extensive use of mice as experimental animals in basic and applied immunological research, the key sequence determinants that govern the activation of mouse TLR9 by ODNs have not been well defined. We performed a systematic investigation of the sequence motif of B class phosphodiester ODNs to identify the sequence properties that govern mouse TLR9 activation. In contrast to ODNs activating human TLR9, where the minimal sequence motif for the receptor activation comprises a pair of closely positioned CpGs we found that the mouse TLR9 requires a single CpG positioned 4-6 nt from the 5'-end. Activation is augmented by a 5'TCC sequence one to three nucleotides from the CG. The distance of the CG dinucleotide of four to six nucleotides from the 5'-end and the ODN's length fine-tunes activation of mouse macrophages. Length of the ODN <23 and >29 nt decreases activation of dendritic cells. The ODNs with minimal sequence induce Th1-type cytokine synthesis in dendritic cells and confirm the expression of cell surface markers in B cells. Identification of the minimal sequence provides an insight into the sequence selectivity of mouse TLR9 and points to the differences in the receptor selectivity between species probably as a result of differences in the receptor binding sites.